Molecular high resolution spectroscopy is experiencing a renewed interest due, among other, to its applications in testing fundamental physics. Moreover, dealing with molecular transitions, a key spectral region is the Mid-IR, where the strongest vibrational bands of simple molecules can be found. Indeed, the lack of suitable sources and key optical components has represented until now a severe limit for this kind of experiments, with the only exceptions of the regions below 5 µm wavelength and around 10 µm, which is the operation wavelength of CO 2 lasers and benefits of decades of technological development.
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Here we present a high-resolution spectroscopy experiment on a molecular beam of carbon monoxide, which pushes the measured linewidth close to the transit time limit, at the order of 100 kHz. Moreover, we address the issue of frequency-noise characterization and linewidth measurement of the ultrastable Mid-IR laser used in the experiment: poor quality of optical and optoelectronic components allows only for a rough estimation of our laser linewidth. We will show how high resolution molecular spectroscopy allows, in this regards, to improve the performances of standard linewidth measurements methods.
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